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APPENDIX F 
INFRARED LASER AIMING DEVICES 

 
The newest infrared laser pointers increase the night firing accuracy 

of infantry weapons. The new family of weapon mounts (some fielded with 
the thermal weapon sight) and helmet brackets are more stable and 
reliable for continued accurate firing under field conditions. Their 
effectiveness is limited by the capability of the image-intensifying (I2) sight 
with which they are used. Normally this is a night vision goggle or 
monocular, with or without the 3X magnifier. Again, they primarily 
enhance the gunner’s ability to align his sights on the target, but usually 
have dramatic affect on his firing positions and scanning technique. 
Unlike I2 sights mounted on the weapon, the gunner can somewhat reduce 
the adverse effects of muzzle flash by rising up higher off the sight with his 
helmet-mounted goggle or monocular. With the AN/PEQ-2A, the range of 
these devices is greatly improved, allowing great effectiveness for crew-
served weapons out to 2,200 meters. However, trainers and leaders must 
adopt new safety procedures to ensure these lasers, which are not safe for 
the eyes, are treated like loaded weapons any time the batteries are issued. 
Finally, the bore light is also effective to boresight these pointers. 
Generally weapons do not require zeroing with live ammunition to 
confirm alignment after soldiers and leaders are qualified in the 
boresighting techniques. The AT4 cannot be conventionally boresighed, 
therefore a sight alignment method is used to zero the aided vision device. 

 
F-1. AN/PAQ-4C, AIMING LIGHT 
The AN/PAQ-4C aiming light (Figure F-1) projects an infrared laser beam, which cannot 
be seen with the eye but can be seen with night vision devices. This aiming light works 
with the AN/PVS-7B/C/D-series goggles and AN/PVS-14. The AN/PAQ-4C mounts on 
various weapons with mounting brackets and adapters. 
 a. Technical Data. The following technical data apply to the AN/PAQ-4C: 
  Optics:    100% parallax free, anti-reflective coated lens system 

 Length (sight):  14 centimeters (5.5 inches) 
  Weight:   164 grams (5.78 ounces) 
  Height:   3 centimeters (1.2 inches) 
  Width:    6.5 centimeters (2.5 inches) 
  Ranged:   Beyond 600 meters. (Actual range depends on light level and 
       night vision device used for observation.) 

  Battery life: 100-hour operating (ON) time for AA batteries in temperatures 
above 0 degrees Centigrade (32 degrees Fahrenheit); 36 hours 
for temperatures below 0 degrees Centigrade (32 degrees 
Fahrenheit) 
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Figure F-1. AN/PAQ-4C, aiming light. 
 
 b. Operation. Activate the AN/PAQ-4C aiming light by rotating the ON/OFF 
switch lever or the button on the optional cable switch. Either switch connects power 
from two AA batteries to an internal electronic circuit, which produces the infrared laser. 
Internal lenses focus the infrared light into a narrow beam. Control the direction of the 
beam by rotating the mechanical adjusters with click detents. These adjusters are used to 
zero the aiming light to the weapon. Once zeroed to the weapon, the aiming light projects 
the beam along the line of fire of the weapon. The optical baffle prevents off-axis 
viewing of the aiming light beam by the enemy. 
 (1) M136 (AT4) Launcher and Cartridge Mounting Procedures. The aiming light is 
attached to the M136 (AT4) launcher and cartridge by first attaching the mounting 
bracket to the weapon and then attaching the aiming light to the mounting bracket 
(Figures F-2 and F3). 
  STEP 1: Install the mounting bracket. 
 
 
 
 
 
 
 
 
 
NOTE: All references to the M136 (AT4) launcher and cartridge are also applicable to 

the M287 9-mm tracer bullet training device. 

WARNING 
Only M136 (AT4) qualified personnel should install and 
use the mounting bracket assembly. Conduct all M136 
(AT4) operator preventive maintenance checks and 
services before installation of mounting bracket 
assembly. 

 (a) Cradle the M136 (AT4) in left arm. 
 (b) Position the support bracket with the mounting rail on the left side and the 
marking FRONT over the rear sight. 
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 (c) With the pivot bracket spread open, place the support bracket against the base of 
the rear sight housing and the bottom on the shoulder strap boss. 
 (d) Swing the pivot bracket around the M136 (AT4) and secure it by rotating the 
locking latch clockwise to engage the latch shaft. 
 (e) The lever screw assembly must be located in the rear threaded screw hole when 
mounting the aiming light. Lever screw assembly may require relocation from the front to 
the rear threaded screw hole. 
 (f) Place the bracket adapter (Figure F-2) in groove of the mounting rail so that the 
threaded screw hole in the base of the adapter is aligned with the lever screw assembly 
and tighten the lever screw. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure F-2. M136 (AT4) installation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure F-3. M136 (AT4) installation (locking latch and shaft). 
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  STEP 2: Install the bracket adapter (Figure F-4). The bracket adapter provides 
compatibility between the aiming light and the mounting brackets used on the M2, M60, 
and M136 AT4 weapons. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure F-4. Bracket adapter. 
 
  STEP 3: Attach the AN/PAQ-4 onto the bracket adapter (Figure F-5). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure F-5. Attaching bracket adapter to aiming light. 
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  STEP 4:  Attach the AN/PAQ-4 to the AN/PVS-4 mounting bracket. 
• Position the AN/PAQ-4 on top of the bracket so that the spacer of 

the AN/PAQ-4 is aligned with the mounting knob of the bracket. 
• Turn the mounting knob clockwise until the AN/PAQ-4 is tight. 

 

WARNING 
Do not store the AN/PAQ-4 with batteries installed. 

 
 
 
 
 (2) M136 (AT4) Launcher and Cartridge Dismounting Procedures. 
  STEP 1: Detach the AN/PAQ-4 from the AN/PVS-4 mounting bracket. 

• Turn the mounting knob counterclockwise until the AN/PAQ-4 is 
loose. 

• Remove the AN/PAQ-4 from the bracket adapter. 
  STEP 2: Remove the adapter from the AN/PAQ-4  
  STEP 3: Remove the mounting bracket. 

• Rotate the locking latch counter clockwise to disengage the latch 
shaft.  

• Swing pivot bracket away from around the AT4. 
 
F-2. AN/PEQ-2A TARGET POINTER/ILLUMINATOR/AIMING LIGHT 
The AN/PEQ-2A target pointer/illuminator/aiming light (TPIAL) (Figure F-6) is a Class 
IIIb laser that emits a collimated beam of infrared light for precise aiming of the weapon 
as well as a separate infrared illuminating beam with adjustable focus. A safety block is 
provided for training purposes (blue side), which limits the operator from selecting the 
high power modes (black side). The TPIAL projects an infrared laser beam that cannot be 
seen with the eye but can be seen with night vision devices. It is also capable of 
projecting a much wider infrared illuminating beam from an integral illuminator. The 
TPIAL works with night vision goggles and mounts on various weapons with mounting 
brackets and adapters. The AN/PEQ-2A can also be used in the hand-held mode to 
illuminate and designate targets by leaders. 
 a. Technical Data. 
  Weight:    7.5 ounce (with 2 AA batteries) 
  Length:    16.26 centimeters (6.4 inches) 
  Width:     7.12 centimeters (2.8 inches) 
  Height:    3.05 centimeters (1.2 inches) 
  Range:     600 meters in low power (eye safe) 
       2,000 meters in high power (non-eye safe) 
  Output Power: 
   Aiming laser  25 m W (+- 10%) 
   Illuminator   30 m W (+50,-20%) 
  Beam Divergence: 
   Aiming laser  .5 m rad 
   Illuminator   1.0-115 m rad 
  Batteries:    2 x 1.5V AA batteries 
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(1) TPIAL ASSEMBLY WITH SAFETY (6) OPERATOR’S MANUAL 
 BLOCK (7) BATTERIES 1.5V AA 
(2) RAIL (8) STRAP, RETENTION 
(3) NECK CORD (9) CABLE SWITCH, 20-INCH, BUTTON 
(4) TEXTILE BAG (10) BRACKET ADAPTER 
(5) CABLE SWITCH, 12-INCH, (11) TRAINING EXTENDER (ARMY ONLY) 
 MEMBRANE (12) M4/M16A2 BRACKET ASSEMBLY 

 
Figure F-6. AN/PEQ-2A with accessories. 

 
 b. Operation. This paragraph describes the battery installation, the safety block 
installation, the mode switch, the button switch, the cable switch, the focus switch, the 
lens cap, and the boresight adjusters. 
 (1) Battery Installation (Figure F-7). 
 (a) Unscrew the battery caps and install two AA batteries. 
 (b) Orient the batteries as indicated by the markings on the AN/PEQ-2A body. 
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Figure F-7. AN/PEQ-2A battery installation. 
 
 (2) Safety Block Installation (Figure F-8). The safety block installed in the training 
mode (blue side up) prevents the operator from accessing the noneye safe modes (AIM 
HI, DUAL LO/HI, DUAL HI/HI). A .050 hex head Allen wrench is needed to unscrew 
the block from the body and reinstall it in the tactical mode (black side up). 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure F-8. Safety block installation. 
 
 (3) Mode Selector. The mode selector is used to set the mode in which the 
AN/PEQ-2A operates when the cable switch button or push button are depressed. The 
mode selector has six positions (Table F-1). 
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KNOB POSITION OPERATION 
0 
OFF 

The AN/PEQ-2A will not operate. 

1 
AIM LO 

The aiming beam operates at low power. 

2 
DUAL LO 

The aiming beam operates at low power and 
the illuminating beam operates at low power. 

3 
AIM HI 

The aiming beam operates at high power. 

4 
DUAL LO/HI 

The aiming beam operates at low power and 
the illuminating beam operates at full power. 

5 
DUAL HI/HI 

The aiming beam operates at high power and 
the illuminating beam operates at full power. 

 
Table F-1. Mode selector positions. 

 
 (4) Button Switch (Figure F-9). The button switch is used when the AN/PEQ-2A is 
hand held. Pressing the button switch operates the AN/PEQ-2A in the operational mode 
set by the mode selector. When the button is released, the AN/PEQ-2A turns off. 
 (a) A green light emitting diode (LED) is incorporated into the body of the 
AN/PEQ-2A to indicate that the AN/PEQ-2A is ON. Whenever the AN/PEQ-2A is 
activated, the green LED will light and stay lit until the unit is turned OFF. 
 (b) If continuous operation of the AN/PEQ-2A is desired, pressing the button switch 
twice in rapid succession will latch the AN/PEQ-2A ON. The AN/PEQ-2A will remain 
on until the push button is pressed a third time. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure F-9. Operation of the button switch. 
 
 (5) Cable Switch (Figure F-10). The cable switch is used when the AN/PEQ-2A is 
mounted on a weapon. The cable switch plugs into the back of the AN/PEQ-2A 
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assembly. Pressing the button or pad at the end of the cable switch causes the 
AN/PEQ-2A to turn on in the operational mode selected by the mode select switch. When 
the button is released, the AN/PEQ-2A turns off. 
 (a) If continuous operation of the AN/PEQ-2A is desired, pressing the cable switch 
twice in rapid succession will latch the AN/PEQ-2A ON. The AN/PEQ-2A will remain 
on until the push button is pressed a third time. 
 (b) When the cable switch plug is installed in the AN/PEQ-2A, it automatically locks 
into place. To remove the switch, pull back on the plug sleeve and pull the plug out. DO 
NOT TRY TO REMOVE THE PLUG BY PULLING ON THE CABLE. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure F-10. Installation of the cable switch. 
 
 (6) Focus Knob (Figure F-11). The focus knob is used to vary the spread of the 
illumination beam based on the range and size of the area to be illuminated. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure F-11. Using the focus knob. 
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 (7) Lens Cap (Figure F-12). 
 (a) The black lens cap blocks the AN/PEQ-2A illuminator or aiming laser beam 
should the device be activated. To use the black lens cap, pull it from its stored location 
on the side of the AN/PEQ-2A and stretch it over the front of the focus knob or aiming 
beam so that it fits snugly in place. 
 (b) The diffuser lens cap enables the illuminator or aiming laser to emit in a 
45-degree cone (10 feet at 10 feet). To use the diffuser lens cap, pull it from its stored 
location on the side of the AN/PEQ-2A and stretch it over the front of the focus knob or 
aiming beam so that it fits snugly in place. 
 (c) The neutral density lens cap enables the AN/PEQ-2A illuminator or aiming laser 
to be operated in low power. To use the neutral density lens cap, pull it from its stored 
location on the side of the AN/PEQ-2A and stretch it over the front of the focus knob or 
aiming beam so that it fits snugly in place. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure F-12. Installing the lens caps. 
 
 (8) Boresight Adjusters (Figure F-13). The AN/PEQ-2A is equipped with boresight 
adjusters for zeroing the aiming beam and illumination beam. The AN/PEQ-2A adjusters 
move the beams in true horizontal and vertical directions. When zeroing the 
AN/PEQ-2A, it is best to zero the aiming beam to the weapon and then align the 
illumination beam to the aiming beam. 
 
 
 
 
 
 
 
 
 
 
 

Figure F-13.  Boresight adjusters. 
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F-3. AN/PAS-13 (V2) MEDIUM WEAPON THERMAL SIGHT and AN/PAS-13 
(V3) HEAVY WEAPON THERMAL SIGHT 
The AN/PAS-13 (V2) medium weapon thermal sight (MWTS) and the AN/PAS-13 (V3) 
heavy weapon thermal sight (HWTS) (Figure F-14) are silent, lightweight, compact, and 
durable battery-powered infrared imaging sensors that operate with low battery 
consumption. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure F-14. HWTS and MWTS models of the thermal weapon sight. 
 
 a. Description. 
 (1)  Both the MWTS and the HWTS are referred to as singular thermal weapon sights 
(TWS). The TWS is capable of target acquisition under conditions of limited visibility 
such as darkness, smoke, fog, dust, and haze. The TWS operates effectively at night and 
can also be used during the daytime. Infrared light is received through the telescope, 
detected by an IR sensor, converted to digital data, processed, and then displayed for the 
user. The TWS is composed of two functional groups: the telescope and the basic sensor. 
 (a) Telescope. The telescope receives IR light emitting from an intended target and its 
surroundings. The telescope magnifies and projects the IR light onto the scanner on the 
basic sensor (Figure F-15). 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-6. TWS configurations. 
 

  F-11 



FM 3-23.25  

 (b) Basic sensor. The scanner reflects the IR light received from the telescope onto 
the detective assembly. The detective assembly senses the IR light and converts it to 
video. The sensor’s electronics condition the video for display on the LED array. The 
LED array illuminates the IR image along with the reticle. The light from the LED array 
is reflected off the scanner to form an image at the eyepiece. 
 (2) The only difference between the MWTS and the HWTS are the telescopes, which 
are different magnifications and hold different reticles. The basic sensor on the two 
models is the same. The MWTS fits the M4 carbine, the M4 modular weapon system, the 
M16A2, the M16A4 (not shown), the M249, the M60 machine gun, the M240B machine 
gun (not shown), and the M136 grenade launcher (Figure F-16). The HWTS fits the 
squad leader’s M16, the M24 sniper rifle, the M2, caliber .50 machine gun, and the 
MK-19 grenade launcher (Figure F-17). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure F-16. MTWS. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure F-17. HTWS. 
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 b. Technical Data. MWTS HWTS 
  Field of view (FOV): 
   Narrow 9 degrees 3 degrees 
   Wide  15 degrees 9 degrees 
  Telescope magnification: 
   Narrow FOV 3.3X 10X 
   Wide FOV 2X 3.3X 
  Length:  15.5 inches 18 inches 
  Width:   6.25 inches 6.25 inches 
  Height:  6.25 inches 6.25 inches 
  Weight   4.1 pounds 4.5 pounds 
  Power consumption: 
   ON mode 12.0 watts 12.0 watts 
   STANDBY mode 5.5 watts 5.5 watts 
  Battery life: 
   71% STANDBY mode 10 hours 10 hours 
   EMERGENCY mode 3.5 hours 3.5 hours 
 
 c. Operation. 
 (1) The TWS has three modes of operation: STANDBY, ON, and EMERGENCY. 
 (a) STANDBY mode. When the system is first turned on, the TWS begins a cool 
down period of approximately two minutes. After the cool down period, the TWS enters 
the STANDBY mode. During the STANDBY mode, power is not applied to the scanner 
or display in order to extend the life of the battery. 
 (b) ON mode. When the TWS is in the STANDBY mode and pressure is applied to 
the eyecup, the TWS switches to the ON mode, and a switch engages to provide power to 
the scanner and display. After a three-second delay, the system is fully operational. 
 (c) EMERGENCY mode. When switched to the EMERGENCY mode, the TWS 
continuously applies power to the entire system. This allows the operator to bypass the 
three-second delay experienced when switching from the STANDBY to the ON mode. 
Since power is applied to the entire system while in the emergency mode, battery life is 
greatly reduced. 
 (2) Controls and indicators are as shown in Figure 3-18. 
 (a) The BRIGHTNESS CONTROL is a nine-position rotary switch with an off detent 
position (turned fully counterclockwise). The purpose is to turn the system on or off and 
adjust the brightness of the eyepiece display. 
 (b) The CONTRAST CONTROL adjusts the contrast of the thermal image displayed 
on the raster. It has an automatic and a manual mode. 
 (c) The FOCUS RING adjusts the telescope focus from 20 meters to infinity. It 
requires a manual adjustment and affects both the wide and narrow fields of view. 
 (d) The FIELD OF VIEW RING is located on the telescope. It has a wide and a 
narrow field of view. The wide FOV is for using low magnification during target 
detection, and the narrow FOV is for using high magnification during recognition and 
engagement. 
 (e) The RETICLE SELECT SWITCH selects one of the available reticles depending 
on the TWS model (medium or heavy). It must be held for two seconds to enable reticle 
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changes. After two seconds, release the switch to cycle to the next reticle. This control is 
disabled after ten seconds of inactivity. 
 (f) The RETICLE ADJUST SWITCH adjusts the reticle aiming features in azimuth 
and elevation. It is used during zeroing, and it must be held for two seconds to allow 
changes to be made. After two seconds, each press moves the reticle aiming features one 
increment. This control is also disabled after ten seconds of inactivity. 
 (g) The BLACK/WHITE POLARITY SWITCH selects the polarity of the thermal 
image displayed on the raster. The initial setting is “white hot.” The polarity switch 
affects the appearance of the target. 
 (h) The DIOPTER FOCUS RING adjusts the focus of the raster and indicators to the 
operator’s eye. It ranges from +2 to -6 diopters. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(1) BRIGHTNESS CONTROL (6) RETICLE SELECT SWITCH 
(2) EMERGENCY SWITCH CONTROL (7) RETICLE ADJUST SWITCH 
(3) CONTRAST CONTROL (8) BLACK/WHITE POLARITY SWITCH 
(4) FOCUS RING (9) EYECUP 
(5) FIELD OF VIEW RING (10) DIOPTER FOCUS RING 

 
Figure F-18. TWS controls and indicators. 

 
 (i) The EYEPIECE INDICATORS (Figure F-19) illuminate as follows: 

• NOT COOL when the detectors are not cool enough for proper operation. 
• WHT HOT/BLK HOT polarity. 
• EMER during emergency mode operation. 
• LOW when battery power has approximately fifteen minutes of useful power 

left. 
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 (j) The COOLDOWN PERIOD INDICATORS blink the first ten seconds after the 
system is turned on. After ten seconds, the NOT COOL indicator is lit and the 
POLARITY, EMERGENCY, and LOW BATTERY indicators function normally. 
 (k) The DISPLAY RASTER displays the thermal image with a superimposed reticle. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure F-19. Eyepiece indicators. 
 
 
F-4. M136 AT4/M287 AT4 SUBCALIBER TRACER TRAINER SIGHT 
ALIGNMENT PROCEDURES 
The fundamentals of marksmanship are the same as during the daytime with two 
exceptions. When using aided vision devices, the firer should hold the mounting bracket 
with the left hand. This method provides greater stability and helps to balance the AT4 
against the added weight of the sight. When aiming the AT4, remember to aim by placing 
the infrared aiming light center mass on the target. 
 

WARNING 
When firing the M136 AT4, do not place your face within 
3 inches of the mounted sight. The recoil of the AT4 
could cause injury you or damage to the equipment. 

 
 
 
 
 
 
 
 a. Select a stable position for the weapon. 
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 b. Open the M136 front and rear sight covers. During limited visibility conditions, 
the 7-millimeter peephole may be necessary for zeroing. 

 c. Set the rear sight for 200 meters and choose the appropriate scenario. 
 (1) Place a 25 meter zero target with a predetermined offset at 10 meters and align the 
weapon’s fixed sight to coincide with the 4-centimeter aiming point of the zero target. 
 (2) Select a suitable target at 200 meters and align the weapon’s fixed sight center 
mass of the target. 
 d. Turn on the infrared aiming light. Use the AN/PVS-7B or AN/PVS-14 to observe 
the infrared aiming light (without moving the weapon). 
 e. Adjust the infrared aiming light so that it coincides with the 2-centimeter offset 
aiming point of the 25-meter zero target. If the 200-meter method is used, adjust the 
aiming point of the mounted sight to coincide center mass on the 200-meter target. 
 f. Repeat the procedure until the aiming light is sight aligned to the weapon by 
adjusting the controls on the AN/PAQ-4C. 
 
NOTE: Use the same procedures to conduct sight alignment of the AN/PEQ-2. 
 
 g. Conduct a preventive maintenance inspection before the instructional and 
qualification tables are fired. Once the soldiers have completed Tables I and III (day 
tables), they receive additional instruction on the use of aided vision devices for night 
operations. 
 (1) Table I (Instructional Day). This scenario consists of 12 targets from 100 to 
300 meters. The standard to proceed to the next table is 6 out of 12 targets successfully 
engaged. 
 (2) Table II (Instructional Night). This scenario consists of 12 targets from 100 to 
300 meters. The standard to proceed to the next table is 6 out of 12 targets successfully 
engaged at night. 
 (3) Table III (Qualification Day). This scenario consists of 10 targets from 100 to 
300 meters. The standard to proceed to the next table is 8 out of 10 targets successfully 
engaged. 
 (4) Table IV (Qualification Night). This scenario consists of 10 targets from 100 to 
300 meters. The standard to proceed to the next table is 6 out of 10 targets successfully 
engaged. 
 h. The night sustainment training strategy should be conducted over a one-day time 
frame and consists of the following: 
 (1) Night Vision Goggles Familiarization Training. Soldiers receive instruction on 
the proper use and fit of night vision goggles, to include characteristics and capabilities, 
maintenance, and mounting procedures. 
 (2) Infrared Aiming Light Familiarization Training. Soldiers boresight the weapon 
and aided vision device at a range of 10 meters. 
 (3) Fundamentals of Firing (Body Position with Head Harness and NVD, Foxhole 
and Prone). Soldiers review and practice firing positions and fundamentals of 
marksmanship and any changes that may occur by use of the infrared aiming device. 
 (4) Weapon and Equipment Precombat Inspection. The weapon and infrared aiming 
device is inspected and properly mounted. Inspect to ensure that the infrared aiming 
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device is mounted securely to the mount and that the mount is tightly secured to the 
weapon. A review of clearing or misfire procedures is important. 
 (5) Infrared Aiming Light Boresight to Weapon. Each soldier boresights the weapon 
and infrared aiming device at a range of 10 meters. If a bore light is not available, then 
zero the weapon and sight by using the specified zeroing procedure for that weapon/sight 
combination. 
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